Lect. 23: PLL Dynamics

PLL Block Diagram

Vin=sin(wipt) ——

Phase
Detector

Veo Low
Pass

Filter

Voltage
Controlled
Oscillator

Linear Model

Electronic Circuits 2 (09/1)

K F’DJ(L oo

)
aP

s(s+a@,)

Pout

Vour=sin(Wout+0)

bou

W.-Y. Choi



Lect. 23: PLL Dynamics

() in-
b KooK S(Hpm) bou Open loop gain:
: G(s) =K, K “r
S) =
PD " *VCO S(S-l- p)

Closed loop gain o,
Koo Kyeo
H (S) _ ¢out — G(S) — S(S+C()p) _ KPD KVCO(()p
¢, 1+G(s) 1+ Koo Koo (a)p ) Sz+a)pS+ Koo Kico®,
S(S+w
p

=» 2nd order LPF!

Electronic Circuits 2 (09/1)




Lect. 23: PLL Dynamics

|H(s)|: @ A

In

Kep KVCOa)p

H (S) — ¢out —

out

.2
s+ w,S+ Kpp Ko ®,

What does w mean in x-axis”?

Electronic Circuits 2 (09/1)

v



Lect. 23: PLL Dynamics

In LPF,
V . |4 ﬁ /\
LCE v / VAR
AN
VRVAVA

Electronic Circuits 2 (09/1)

LPF

Vout

w
Vout




Lect. 23: PLL Dynamics

ot (.
|H(S)|—¢—m‘ ./' 7 v vt

—]

NA
| MV

BN

Electronic Circuits 2 (09/1)
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Step response
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Natural frequency dependence: Step Response
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